PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ? : 

C07D 235/14, 209/14, A61K 31/4184, 
31/4045, A61P 25/00, G01N 33/50 



Al 



(11) International Publication Number: WO 00/59888 

(43) International Publication Date: 1 2 October 2000 ( ! 2. 1 0.00) 



(21) International Application Number: PCT/US00/08570 

(22) International Fibng Date: 3 1 March 2000 (3 1 .03.00) 



(30) Priority Data: 

60/127,624 
09/285,420 



2 April 1999 (02.04.99) US 
2 April 1999 (02.04.99) US 



(71) Applicant (for all designated States except US): NEUROGEN 

CORPORATION [US/US]; 35 Northeast Industrial Road, 
Branford, CT 06405 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HORVATH, Raymond, 
F. [US/US]; 239B Twin Lakes Road, North Branford, 
CT 06471 (US). GE, Ping [US/US]; 74 Montoya Drive, 
Branford, CT 06405 (US). YOON, Taeyoung [US/US]; 
140 Mill Street #18-137, East Haven, CT 06512 (US). 
HUTCHISON, Alan [US/US]; 29 Kimberly Lane, Madison, 
CT 06443 (US). 

(74) Agent: DOCTER, Stephen, H.; McDonnell Boehnen Hulbert 
& Berghoff, 300 South Wacker Drive, Suite 3200, Chicago, 
IL 60606 (US). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ. DE. DK, DM, EE, 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK. MN, MW, MX, NO, NZ, PL, PT, RO, RU. 
SD. SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, 
US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH. GM, KE, 
LS, MW, SD, SL, SZ, TZ, UG. ZW), Eurasian patent (AM. 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ. CF. CG. CI, CM, 
GA, GN. GW, ML. MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: N-BENZIMIDAZOLYLMETHYL- AND N-INDOL YLMETHYL-B ENZ AMIDES AND THEIR USE AS CRF MODULA- 
TORS 




(0 



(57) Abstract 

Disclosed are compounds of formula (I); or the pharmaceutically acceptable non-toxic salts thereof wherein; A is N or CH; Rj and 
R2 represents hydrogen or lower alkyl; G, R3, R4, R5, Re, R7 and Rs are variables defined herein. These compounds are modulators of CRF 
receptors and are therefore useful for treating affective disorders, anxiety, depression, eating disorders, and stress disorders in humans and 
other animals. Methods of treatment of such disorders as well as packaged pharmaceutical compositions are also provided. Compounds of 
the invention are also useful as probes for the localization of CRF receptors and as standards in assays for CRF receptor binding. Methods 
of using the compounds in receptor localization studies are given. 
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N-BENZIMIDAZOLYLMETHYL- AND N-INDOLYLMETHYL-BENZAMIDES AND THEIR USE AS CRF 
MODULATORS 

This application claims the benefit of U.S. Provisional 
5 Application no. 60/127,624, filed April 2, 1999. 
Field of the Invention 

This invention relates N-phenyl benzimidazolecarboxamides 
and N-phenyl indolecarboxamides . When appropriately 
substituted, such compounds act as selective modulators of CRF1 

10 receptors. This invention also relates to pharmaceutical 
compositions comprising such compounds and to the use of such 
compounds in treatment of psychiatric disorders and 
neurological diseases, including major depression, anxiety- 
related disorders, post -traumatic stress disorder, supranuclear 

15 palsy and feeding disorders, as well as treatment of 
immunological, cardiovascular or heart-related diseases and 
colonic hypersensitivity associated with psychopathological 
disturbance and stress. Additionally this invention relates to 
the use such compounds as probes for the localization of CRF1 

2 0 receptors in cells and tissues. 

Background 

Corticotropin releasing factor (CRF) , a 41 amino acid 
peptide, is the primary physiological regulator of 
25 proopiomelanocortin (POMC) derived peptide secretion from the 
anterior pituitary gland. In addition to its endocrine role at 
the pituitary gland, immunohistochemical localization of CRF 
has demonstrated that the hormone has a broad extrahypothalamic 
distribution in the central nervous system and produces a wide 
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spectrum of autonomic, electrophysiological and behavioral 
effects consistent with a neurotransmitter or neuromodulator 
role in brain. There is also evidence that CRF plays a 
significant role in integrating the response of the immune 
system to physiological, psychological, and immunological 
stressors . 

Clinical data provide evidence that CRF has a role in 
psychiatric disorders and neurological diseases including 
depression, anxiety- related disorders and feeding disorders. A 
role for CRF has also been postulated in the etiology and 
pathophysiology of Alzheimer's disease, Parkinson's disease, 
Huntington's disease, progressive supranuclear palsy and 
amyotrophic lateral sclerosis as they relate to the dysfunction 
of CRF neurons in the central nervous system. 

In affective disorder, or major depression, the 
concentration of CRF is significantly increased in the cerebral 
spinal fluid (CSF) of drug- free individuals. Furthermore, the 
density of CRF receptors is significantly decreased in the 
frontal cortex of suicide victims, consistent with a 
hypersecretion of CRF. In addition, there is a blunted 
adrenocorticotropin (ACTH) response to CRF (i.v. administered) 
observed in depressed patients. Preclinical studies in rats 
and non-human primates provide additional support for the 
hypothesis that hypersecretion of CRF may be involved in the 
symptoms seen in human depression. There is also preliminary 
evidence that tricyclic antidepressants can alter CRF levels 
and thus modulate the numbers of CRF receptors in brain. 
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CRF has also been implicated in the etiology of anxiety- 
related disorders. CRF produces anxiogenic effects in animals 
and interactions between benzodiazepine / non-benzodiazepine 
anxiolytics and CRF have been demonstrated in a variety of 
5 behavioral anxiety models. Preliminary studies using the 
putative CRF receptor antagonist a-helical ovine CRF (9-41) in 
a variety of behavioral paradigms demonstrate that the 
antagonist produces "anxiolytic -like" effects that are 
qualitatively similar to the benzodiazepines. Neurochemical, 

10 endocrine and receptor binding studies have all demonstrated 
interactions between CRF and benzodiazepine anxiolytics 
providing further evidence for the involvement of CRF in these 
disorders. Chlordiazepoxide attenuates the "anxiogenic" 

effects of CRF in both the conflict test and in the acoustic 

15 startle test in rats. The benzodiazepine receptor antagonist 
Ro 15-1788, which was without behavioral activity alone in the 
operant conflict test, reversed the effects of CRF in a dose- 
dependent manner, while the benzodiazepine inverse agonist FG 
7142 enhanced the actions of CRF. 

20 CRF has also been implicated in the pathogeneisis of 

certain immunological, cardiovascular or heart -related diseases 
such as hypertension, tachycardia and. congestive heart failure, 
stroke and osteoporosis, as well as in premature birth, 
psychosocial dwarfism, stress -induced fever, ulcer, diarrhea, 

25 post -operative ileus and colonic hypersensitivity associated 
with psychopathological disturbance and stress. 

The mechanisms and sites of action through which 
conventional anxiolytics and antidepressants produce their 



3 



WO 00/59888 



PCT/US00/08570 



therapeutic effects remain to be fully elucidated. It has been 
hypothesized however, that they are involved in the suppression 
of CRF hypersecretion that is observed in these disorders. Of 
particular interest are that preliminary studies examining the 
5 effects of a CRF receptor antagonist peptide (a-helical CRF 9 . 41 ) 
in a variety of behavioral paradigms have demonstrated that the 
CRF antagonist produces "anxiolytic- like" effects qualitatively 
similar to the benzodiazepines. 

10 SUMMARY OF THE TNVENTION 

The invention provides compounds of Formula I (shown 
below) , and pharmaceutical compositions comprising compounds of 
Formula I. Such compounds bind to cell surface receptors, 
preferably G-coupled protein receptors, especially CRF 
15 receptors and most preferably CRF1 receptors. Preferred 
compounds of the invention exhibit high affinity for CRF 1 
receptors. Additionally, preferred compounds of the invention 
also exhibit high specificity for CRF1 receptors. 

Preferred compounds of the present invention exhibit 
activity as corticotropin releasing factor receptor antagonists 
and appear to suppress the anxiogenic effects of CRF 
hypersecretion. The invention also provides methods of using 
compounds of Formula I for the suppression of CRF 
hypersecretion and for the treatment of anxiogenic disorders. 

The invention further comprises methods of treating 
patients suffering from certain disorders that are responsive 
to modulation of CRF1 receptors with an effective amount of a 
compound of the invention. These disorders include CNS 
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disorders, particularly affective disorders, anxiety disorders, 
stress-related disorders, eating disorders and substance abuse. 
Treatment of human patients suffering from such disorders as 
well as other animals (domesticated companion animals (pets) 
5 or livestock animals in encompassed by the invention. 

In another aspect, the invention provides pharmaceutical 
compositions comprising compounds of Formula I or the 
pharmaceutical ly acceptable salts or solvates thereof. 

Additionally this invention relates to the use of the 

10 compounds of the invention (particularly labeled compounds of 
this invention) as probes for the localization of receptors in 
cells and tissues and as standards and reagents for use in 
determining the receptor-binding characteristics of test 
compounds. Labelled compounds of the invention may be used in 

15 in vitro studies such as is autoradiography of tissue sections 
or for in vivo methods, e.g. PET or SPECT scanning. 
Particularly, preferred compounds of the invention are useful 
as standards and reagents in determining the ability of a 
potential pharmaceutical to bind to the CRF1 receptor. 

20 

Accordingly, a broad aspect of the invention provides 
compounds of general Formula I: 
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Formula I 

or the pharmaceutical^ acceptable non- toxic salts thereof 
wherein: 

A represents N or C-Y, where Y is hydrogen or (Ci-C 6 ) alkyl; 

G represents hydrogen, halogen, trif luoromethyl , 
trifluoromethoxy, nitrile, (Ci-C 6 ) alkyl, (Ci-C 6 ) alkoxy, 
hydroxy, hydroxy (Ci-C 6 ) alkyl, (Ci-C 6 )alkoxy(Ci-C 6 )alkyl, - 
SH, (Ci-C 6 ) alkyl thio- , thio (Ci-C 6 ) alkyl or (Ci-C 6 ) alkyl 
thio (Ci-C 6 ) alkyl; 

R, represents hydrogen, (Ci-C 6 ) alkyl, or hydroxy (Ci-C 6 ) alkyl; 

R, represents hydrogen or (Ci-C 6 ) alkyl, with the proviso that 
Ra is hydrogen when A is C-Y; 

R 3 and R, are the same or different and represent hydrogen, 
halogen, trif luoromethyl, trifluoromethoxy, nitrile, (Ci- 
C 6 ) alkyl, (Ci-C 6 ) alkoxy, hydroxy, hydroxy (Ci-C 6 ) alkyl, 
( Ci - C 6 ) alkoxy (Ci-C 6 ) alkyl, -SH, (C;l-C 6 ) alkyl thio, thio(Ci- 
C 6 ) alkyl or (Ci-C 6 ) alkyl thio (Ci-C 6 ) alkyl; and 

R 5 , R 6 , R 7 and R 8 are the same or different and represent 
hydrogen, halogen, trif luoromethyl, trifluoromethoxy, 
nitrile,. ( Ci - C 6 ) alkyl , (C!-C 6 ) alkoxy, <C;l-C 6 ) alkoxy (Ci- 
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C6)alkoxy / hydroxy (Ci-Cg) alkoxy, hydroxy, hydroxy(Ci- 
Cs) alkyl, (Ci-C6)alkoxy (C1-C6) alkyl, -SH, amino, mono- or 
dialkylamino, (Ci-C6> alkylthio, thio (Ci-Cs) alkyl or (Ci- 
C6)alkyl thio (Ci-Ce) alkyl . 

5 

In another aspect, the invention provides methods for 
treating and/or preventing the above-listed disorders, which 
methods comprise administration to a patient of an effective 
10 amount of a compound of Formula I. 

In yet another aspect, the invention provides 
intermediates useful in the preparation of the compounds of 
Formula I. 



7 



WO 00/59888 



PO7US00/08570 



DETAILED DESCR IPTION OF THE INVENTTDM 

Preferred compounds of Formula I 




Formula I 

include those compounds, or the pharmaceutical^ acceptable 
non- toxic salts thereof wherein: 

A represents N or C-Y, where Y is hydrogen or (Ci-C 6 ) alkyl; 

G represents halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, (Ci-C 6 ) alkyl, (Ci-C 6 ) alkoxy, hydroxy, hydroxy (Ci- 
C 6 )alkyl, ( Ci - C 6 ) alkoxy (Ci-C 6 ) alkyl, -sh, (Ci- 

C 6 )alkylthio-, thio(Ci-C 6 ) alkyl or <Ci-C 6 ) alkyl thio(Ci- 
C 6 ) alkyl; 

R x represents hydrogen, (Ci-C 6 ) alkyl or hydroxy (Ci-C 6 ) alkyl; 

R 2 represents hydrogen or (Ci-C 6 ) alkyl, with the proviso that 
R 2 is hydrogen when A is C-Y; 

R 3 and R 4 are the same or different and represent hydrogen, 
halogen, trif luoromethyl, trif luoromethoxy, nitrile, (Ci- 
C 6 ) alkyl, (Ci-C 6 ) alkoxy, (Ci-C 6 ) alkoxy (Ci-C 6 ) alkoxy, 
hydroxy (Ci-C 6 ) alkoxy, hydroxy, hydroxy (Ci-C 6 ) alkyl, (Ci- 
C 6 )alkoxy( Cl -C 6 )alkyl, -SH, (Ci-C 6 ) alkyl thio, thio(Ci- 
C 6 ) alkyl or (Ci-C 6 ) alkyl thio (Ci-C 6 ) alkyl, with the 
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proviso that R 3 and R 4 cannot both be hydrogen 
s imul t aneous ly ; and 
R 5 ' R e/ R? and R 8 are the . same or different and represent 
hydrogen, halogen, trif luoromethyl , trif luoromethoxy, 
nitrile, (Ci-Cg) alkyl, (C1-C6) alkoxy, hydroxy, hydroxy (Ci- 
C 6 ) alkyl , ( Ci - C 6 ) alkoxy ( Ci - C 6 ) alkyl , - SH , < C3. - 

Ce ) alkyl thio , thio ( Ci - C 6 ) alkyl or ( Ci - C 6 ) alkyl thio ( Ci - 
C 6 ) alkyl. 



The compounds of the instant invention are represented by 
the general Formula I set forth above and include 
pharmaceutically acceptable non-toxic salts thereof. 

Preferred compounds of Formula I are those where R x is a 
Ci-C 4 group, more preferably a C 2 -C 4 group, and most preferably 
an isopropyl group. Other preferred compounds of Formula I 
include those where R 2 is hydrogen or alkyl, preferably 

methyl. More preferred compounds of Formula I include those 
where R x is a C 2 -C 4 group, most preferably an isopropyl group, 
and R 2 is hydrogen or alkyl, preferably methyl. 

Particularly preferred compounds of Formula I are those 
where G is methyl and R 7 and R 8 are in the 4- and 6-positions 
on the phenyl ring respectively and independently represent 
hydrogen, alkoxy, c^Cg alkyl, halogen, or 

trif luoromethyl . 



4- (C^C^alkoxyphenyl, 4- (q-Cg) alkoxy- 2- (C.-CJ alkylphenyl, 2-, 



Preferred 




groups in Formula I include 2-, 3-, or 
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3-, or 4-(C 1 -C 6 )alkylphenyl / 2- or 4 -halophenyl , 4- 
hydroxyphenyl, and 4-hydroxy-2- (C.-CJalkylphenyl. 

h 

Particularly preferred * 3 groups in Formula J 

include (4-methoxy-2-methylphenyl) < 4-methoxyphenyl, 3- 
methoxyphenyl , 3 -methylphenyl . 2 -methoxyphenyl , 4 -chloro- 2 - 
methylphenyl, 4 -methylphenyl , 2-chlorophenyl, 4-f luorophenyl, 

4- chlorophenyl, 4-hydroxyphenyl, 2,4-dimethylphenyl, 4 - 
ethoxyphenyl , 4 -hydroxy- 2 -methylphenyl , 3 -hydroxy- 4 - 
methoxyphenyl . 

In preferred compounds of Formula I, R 5 and R 6 are at the 

5- and 6 -positions of the benzimidazole or indole ring system 
and represent hydrogen, fluoro, chloro, bromo, Cl -C 6 alkoxy, 
more preferably . methoxy or ethoxy, or Cl -C 6 alkyl, more 
preferably methyl or ethyl. Particularly preferred are 
compounds of Formula I where one of R s and R 6 is hydrogen and 
the other is hydrogen, fluoro, chloro, methoxy, ethoxy, methyl 
or ethyl. 

Other preferred compounds of invention are encompassed by 
Formula II. 
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II 

wherein 

Ri is as defined above for Formula I; 
Q is 




G represents halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, (Ci-C 6 ) alkyl, (Ci-C 6 ) alkoxy, hydroxy, hydroxy (Ci- 
C 6 ) alkyl, (Ci-C 6 ) alkoxy (Ci-C 6 )alkyl, -SH, (Ci- 

C 6 )alkylthio, thio (Ci-C 6 ) alkyl or (Ci-C 6 ) alkyl thio(Ci- 
C 6 ) alkyl; 

represents hydrogen or (C1-C6) alkyl, 

R 3 and R 4 are the same or different and represent hydrogen, 
halogen, trif luoromethyl, trif luoromethoxy, nitrile, (Ci~ 
C6) alkyl, (C1-C6) alkoxy, hydroxy, hydroxy (C1-C6) alkyl, 
( Ci - C 6 ) alkoxy (Ci-C 6 ) alkyl, thiol, (Ci-C 6 ) alkyl thiol, 
thio (Ci-C 6 ) alkyl or (Ci-C 6 ) alkyl thio (Ci-C 6 ) alkyl, with 
the proviso that R 3 and R 4 cannot both be hydrogen; and 

R 5 , R 6 , R, and R„ are the same or different and represent 
hydrogen, halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, (Ci-C6>alkyl, (C1-C6) alkoxy, hydroxy, hydroxy(Ci- 
C6) alkyl, (Ci-C 6 ) alkoxy (Ci-C 6 ) alkyl, thiol, (Ci- 

C 6 ) alkyl thiol, thio (Ci-C 6 ) alkyl or (Ci-C 6 ) alkyl thio(Ci- 
Ce) alkyl. 
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Other preferred compounds of Formula II are those where R b 
and R 6 independently represent hydrogen, halogen, more 
preferably chloro or fluoro, hydroxy, trif luoromethyl, nitrile, 
C.-C, alkyl, more preferably methyl, or Cl -C 3 alkoxy, more 
preferably methoxy or ethoxy. 

Yet other preferred compounds of Formula II are those 
where G is Cl -C 3 alkyl, Cl -C 3 alkoxy, or halogen. 

Still other preferred compounds of II include those where 
R s and R 6 are hydrogen and G is methyl, methoxy, or chloro. 
More preferred compounds of Formula II include those where R s 
and R 6 are hydrogen; G is methyl, methoxy, or chloro; and R^ 
and R 8 are independently hydrogen, Cl -C 6 alkoxy, Cl -C s alkyl, 
halogen, or trif luoromethyl . 

Particularly preferred compounds of Formula II are those 
where Q is 



Re 




where G is Cl -C 2 alkyl and R 7 and R 8 are independently hydrogen, 
alkoxy, Cl -C 2 alkyl, halogen, or trif luoromethyl . Still 
other particularly preferred compounds of Formula II include 
those where R, and R 6 are hydrogen; G is methyl, methoxy, or 
chloro; and R, and R 8 are independently hydrogen, Cl -C 6 alkoxy, 
q-C, alkyl, halogen, or trif luoromethyl . m highly preferred 
embodiments of Formula II, q is trimethylphenyl . 

Other preferred compounds of Formula II include those 
where R, is g 2 -c 4 alkyl , more preferably isopropyl yet Qther 
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preferred compounds of Formula II include those where R 2 is 
hydrogen . 

In other preferred compounds of Formula II, R 5 and R 6 are 
at the 5- and 6 -positions of the benzimidazole or indole ring 
system and represent hydrogen, fluoro, chloro, bromo, C x -C 6 
alkoxy, more preferably methoxy or ethoxy, or C^-Cg alkyl, more 
preferably methyl or ethyl. Other more preferred are compounds 
of Formula II where one of R 5 and R 6 is hydrogen and the other 
is hydrogen, fluoro, chloro, methoxy, ethoxy, methyl or ethyl. 

In addition, the invention encompasses compounds of 
Formula III 



G represents halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, (Ci-C6> alkyl, (Ci-Cg) alkoxy, hydroxy, hydroxy (Ci- 




wherein R, is as defined above for Formula I. 



represents 




C 6 ) alkyl, 



( Ci - C 6 ) alkoxy ( Ci - C 6 ) alkyl , 



-SH, 



(Ci- 
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C 6 )alkylthio, thio(Ci-C 6 )alkyl or (Ci-C 6 )alkyl thio(C!- 
C 6 ) alkyl; 

R i represents hydrogen or (C1-C6) alkyl; 

R 3 and R 4 are the same or different and represent hydrogen, 
halogen, trif luoromethyl, trif luoromethoxy, nitrile, (Ci- 
C 6 ) alkyl, (Ci-C 6 )alkoxy, hydroxy, hydroxy (Ci-C 6 ) alkyl, 
(Ci-CeJalkoxytd-CeJalkyl, thio, ( Cl -C 6 ) alkyl thiol, 

thio( Cl -C 6 )alkyl or (C 1 -C 6 )alkyl thio (Ci-C 6 ) alkyl, with 
the proviso that R 3 and R, cannot both be hydrogen 
simultaneously; and 

R s , R 6 , R 7 and R 8 are the same or different and represent 
hydrogen, halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, <Ci-C 6 ) alkyl, (Ci-C 6 ) alkoxy, hydroxy, hydroxy (Ci- 
C 6 )alkyl, ( Ci - C 6 ) alkoxy (Ci-c 6 ) alkyl, -sh, (Ci- 

C 6 ) alkyl thiol, thio (Ci-C 6 ) alkyl or (Ci-C s )alkyl thio(Ci- 
C6) alkyl. 



Preferred compounds of Formula III are those where R 5 and 
R 6 independently represent hydrogen, halogen, more preferably 
chloro or fluoro, hydroxy, trif luoromethyl , nitrile, c^-c, 
alkyl, more preferably methyl, or C^ alkoxy, more preferably 
methoxy or ethoxy. 

Yet other preferred compounds of Formula III are those 
where G is C.-C, alkyl, C,^ alkoxy, or halogen. 

Still other preferred compounds of in include those where 
Rs and R 6 are hydrogen and G is methyl, methoxy, or chloro. 
More preferred compounds of Formula III include those where R 5 
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and R 6 are hydrogen; G is methyl, methoxy, or chloro; and R 7 
and R 8 are independently hydrogen, C^Cg alkoxy, C^-Cg alkyl, 
halogen, or trif luoromethyl . 

Particularly preferred compounds of Formula III are those 
where Q is 



where G is C x -C 2 alkyl and Hj and R 8 are independently hydrogen, 
C x -C 2 alkoxy, C^Cj alkyl, halogen, or trif luoromethyl . Still 
other particularly preferred compounds of Formula III include 
those where R 5 and R 6 are hydrogen; G is methyl, methoxy, or 
chloro ; and R 7 and R 8 are independently hydrogen, Cj-Cg alkoxy, 
Cj-Cg alkyl, halogen, or trif luoromethyl . In highly preferred 
embodiments of Formula III, Q is trimethylphenyl . 

Other preferred compounds of Formula III include those 
where R a is C 2 -C 4 alkyl, more preferably isopropyl. 

In other preferred compounds of Formula III, R 5 and R 6 are 
at the 5- and 6 -positions of the benz imidazole or indole ring 
system and represent hydrogen, fluoro, chloro, bromo, C L -C 6 
alkoxy, more preferably methoxy or ethoxy, or C^Cg alkyl, more 
preferably methyl or ethyl. Other more preferred are compounds 
of Formula III where one of R 5 and R 6 is hydrogen and the other 
is hydrogen, fluoro, chloro, methoxy, ethoxy, methyl or ethyl. 

Compounds of the invention are useful in treating a 
variety of conditions including affective disorders, anxiety 




, R 8 



15 



WO 00/59888 



PCT/USOO/08570 



0 



disorders, stress disorders, eating disorders, and drug 
addiction. 

Affective disorders include all types of depression, 
bipolar disorder, cyclothymia, and dysthymia. 

Anxiety disorders include generalized anxiety disorder, 
panic, phobias and obsessive-compulsive disorder. 

Stress-related disorders include post -traumatic stress 
disorder, hemorrhagic stress, stress -induced psychotic 
episodes, psychosocial dwarfism, stress headaches, stress- 
induced immune systems disorders such as stress -induced fever, 
and stress-related sleep disorders. 

Eating disorders include anorexia nervosa, bulimia 
nervosa, and obesity. 

Modulators of the CRF receptors may also be useful in the 
treatment of a variety of neurological disorders including 
supranuclear palsy, AIDS related dementias, multiinfarct 
dementia, neurodegenerative disorders such as Alzheimer's 
disease, Parkinson's disease, and Huntington's disease, head 
trauma, spinal cord trauma, ischemic neuronal damage, 
amyotrophic lateral sclerosis, disorders of pain perception 
such as fibromyalgia and epilepsy. 

Additionally compounds of Formula I are useful as 
modulators of the CRF receptor in the treatment of a number of 
gastrointestestinal, cardiovascular, hormonal, autoimmune and 
inflammatory conditions. Such conditions include irritable 
bowel syndrome, ulcers, Crohn's disease, spastic colon, 
diarrhea, post operative ilius and colonic hypersensitivity 
associated with psychopathological disturbances or stress, 
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hypertension, tachycardia, congestive heart failure, 
infertility, euthyroid sick syndrome, inflammatory conditions 
effected by rheumatoid arthritis and osteoarthritis, pain, 
asthma, psoriasis and allergies. 
5 Compounds of Formula I are also useful as modulators of 

the CRF 1 receptor in the treatment of animal disorders 
associated with aberrant CRF levels. These conditions include 
porcine stress syndrome, bovine shipping fever, equine 
paroxysmal fibrillation, and dysfunctions induced by 
10 confinement in chickens, sheering stress in sheep or human- 
animal interaction related stress in dogs, psychosocial 
dwarfism and hypoglycemia. 

By "alkyl", "lower alkyl", and " (C^-Cg) alkyl" in the 
15 present invention is meant straight or branched chain alkyl 
groups or cycloalkyl groups having 1-6 carbon atoms, such as, 
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert- 
butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 
3-hexyl, and 3-methylpentyl, cyclopropyl, and 

20 cyclopropylmethyl . 

By " alkoxy " , " lower alkoxy 11 , and « ( C x - C 6 ) alkoxy" in the 
present invention is meant straight or branched chain alkoxy 
groups having 1-6 carbon atoms, such as, for example, methoxy, 
ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, 
25 pentoxy, 2-pentyl, isopentoxy, neopentoxy, hexoxy, 2-hexoxy, 3- 
hexoxy, and 3-methylpentoxy. 
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By the term "halogen" in the present invention is meant 
fluorine, bromine, chlorine, and iodine. 

Representative compounds of the invention are shown below 
in Table 1. 



Table i 
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# ~\ 33 OMe 



OMe 



OMe 




OMe 



in certain situations, the compounds of Formula I may 
contain one or more asymmetric carbon atoms, so that the 
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compounds can exist in different stereoisomeric forms. These 
compounds can be, for example, racemates or optically active 
forms. In these situations, the single enantiomers, i.e., 
optically active forms, can be obtained by asymmetric synthesis 
or by resolution of the racemates. Resolution of the racemates 
can be accomplished, for example, by conventional methods such 
as crystallization in the presence of a resolving agent, or 
chromatography, using, for example a chiral HPLC column. 

Representative compounds of the present invention, which 
are encompassed by Formula I, include, but are not limited to 
the compounds described in the Examples and their 
pharmaceutically acceptable acid addition salts. In addition, 
if the compound of the invention is obtained as an acid 
addition salt, the free base can be obtained by basifying a 
solution of the acid salt. Conversely, if the product is a 
free base, an addition salt, particularly a pharmaceutically 
acceptable addition salt, may be produced by dissolving the 
free base in a suitable organic solvent and treating the 
solution with an acid, in accordance with conventional 
procedures for preparing acid addition salts from base 
compounds . 

Non- toxic pharmaceutical salts include salts of acids such 
as hydrochloric, phosphoric, hydrobromic, sulfuric, sulfinic, 
formic, toluenesulf onic, methanesulfonic, nitric, benzoic, 
citric, tartaric, maleic, hydroiodic, alkanoic such as acetic, 
HOOC- (CH 2 )n-COOH where n is 0-4, and the like. Those skilled 
in the art will recognize a wide variety of non- toxic 
pharmaceutically acceptable addition salts. 
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The present invention also encompasses acylated prodrugs 
of the compounds of Formula I. Those skilled in the art will 
recognize various synthetic methodologies which may be employed 
to prepare non-toxic pharmaceutically acceptable addition salts 
and acylated prodrugs of the compounds encompassed by Formula 



I. 



10 



The invention encompasses all possible tautomers and 
rotamers of the compounds represented by Formula I. 

The compounds of general Formula I may be administered 
orally, topically, parenterally, by inhalation or spray or 
rectally in dosage unit formulations containing conventional 
non- toxic pharmaceutically acceptable carriers, adjuvants and 
vehicles. The term parenteral as used herein includes 
subcutaneous injections, intravenous, intramuscular, 

15 intrasternal injection or infusion techniques. m addition, 
there is provided a pharmaceutical formulation comprising a 
compound of general Formula I and a pharmaceutically acceptable 
carrier. One or more compounds of general Formula I may be 
present in association with one or more non-toxic 
20 pharmaceutically acceptable carriers and/or diluents and/or 
adjuvants and if desired other active ingredients. The 
pharmaceutical compositions containing compounds of general 
Formula I may be in a form suitable for oral use, for example, 
as tablets, troches, lozenges, aqueous or oily suspensions, 
25 dispersible powders or granules, emulsion, hard or soft 
capsules, or syrups or elixirs. 

Compositions intended for oral use may be prepared 
according to any method known to the art for the manufacture of 
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pharmaceutical compositions and such compositions may contain 
one or more agents selected from the group consisting of 
sweetening agents, flavoring agents, coloring agents and 
preserving agents in order to provide pharmaceutically elegant 
and palatable preparations. Tablets contain the active 
ingredient in admixture with non- toxic pharmaceutically 
acceptable excipients which are suitable for the manufacture of 
tablets. These excipients may be for example, inert diluents, 
such as calcium carbonate, sodium carbonate, lactose, calcium 
phosphate or sodium phosphate; granulating and disintegrating 
agents, for example, corn starch, or alginic acid; binding 
agents, for example starch, gelatin or acacia, and lubricating 
agents, for example magnesium stearate, stearic acid or talc. 
The tablets may be uncoated or they may be coated by known 
techniques to delay disintegration and absorption in the 
gastrointestinal tract and thereby provide a sustained action 
over a longer period. For example, a time delay material such 
as glyceryl monosterate or glyceryl distearate may be employed. 

Formulations for oral use may also be presented as hard 
gelatin capsules wherein the active ingredient is mixed with an 
inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules wherein the 
active ingredient is mixed with water or an oil medium, for 
example peanut oil, liquid paraffin or olive oil. 

Aqueous suspensions contain the active materials in 
admixture with excipients suitable for the manufacture of 
aqueous suspensions. Such excipients are suspending agents, 
for example sodium carboxymethylcellulose, methylcellulose, 
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hydropropylmethylcellulose. sodium 

polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing 
or wetting agents may be a naturally-occurring phosphatide, for 
example, lecithin, or condensation products of an alkylene 
■• oxide with fatcy acids , (or exampU polyoxyethylene scMrace 

or condensation products of ethylene oxide with long chain 
aliphatic alcohols, for example heptadecaethyleneoxycetanol. or 
condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene 
sorbitol monooleate. or condensation products of ethylene oxide 
-1th partial esters derived from fatty acids and hexitol 
anhydrides, for example polyethylene sorbitan monooleate. The 
aqueous suspensions may also contain one or more preservatives 
for example ethyl, or n-propyl p-hydroxybenzoate. one or more 
coloring agents, one or more flavoring agents, and one or more 
sweetening agents, such as sucrose or saccharin. 

Oily suspensions may be formulated by suspending the 
active ingredients in a vegetable oil, for example arachis oil. 
olrve oil. sesame oil or coconut oil, or in a mineral oil such 
as liquid paraffin. The oily suspensions may contain a 
thickening agent, for example beeswax, hard paraffin or cetyl 
alcohol. sweetening agents such as those set forth above, and 
flavoring agents may be added to provide palatable oral 
preparations. These compositions may be preserved by the 
addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation 
of an aqueous suspension by the addition of water provide the 
active ingredient in admixture with a dispersing or wetting 
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agent, suspending agent and one or more preservatives. 
Suitable dispersing or wetting agents and suspending agents are 
exemplified by those already mentioned above. Additional 
excipients, for example sweetening, flavoring and coloring 
agents, may also be present. 

Pharmaceutical compositions of the invention may also be 
in the form of oil-in-water emulsions. The oily phase may be a 
vegetable oil, for example olive oil or arachis oil, or a 
mineral oil, for example liquid paraffin or mixtures of these. 
Suitable emulsifying agents may be naturally-occurring gums, 
for example gum acacia or gum tragacanth, naturally- occurring 
phosphatides, for example soy bean, lecithin, and esters or 
partial esters derived from fatty acids and hexitol, 
anhydrides, for example sorbitan monoleate, and condensation 
products of the said partial esters with ethylene oxide, for 
example polyoxy ethylene sorbitan monoleate. The emulsions may 
also contain sweetening and flavoring agents. 

Syrups and elixirs may be formulated with sweetening 
agents, for example glycerol, propylene glycol, sorbitol or 
sucrose. Such formulations may also contain a demulcent, a 
preservative and flavoring and coloring agents. The 
pharmaceutical compositions may be in the form of a sterile 
injectable aqueous or oleaginous suspension. This suspension 
may be formulated according to the known art using those 
suitable dispersing or wetting agents and suspending agents 
which have been mentioned above. The sterile injectable 
preparation may also be sterile injectable solution or 
suspension in a non- toxic parentally acceptable diluent or 
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solvent, for example as a solution in 1, 3-butanediol. Among 
the acceptable vehicles and solvents that may be employed are 
water. Ringer's solution and isotonic sodium chloride solution, 
in addition, sterile, fixed oils are conventionally employed as 
5 a solvent or suspending medium. For this purpose any bland 
fixed oil may be employed including synthetic mono-or 
diglycerides. in addition, fatty acids such as oleic acid find 
use in the preparation of injectables. 

The compounds of general Formula I may also be 
10 administered in the form of suppositories for rectal 
administration of the drug. These compositions can be 
prepared by mixing the drug with a suitable non- irritating 
excipient which is solid at ordinary temperatures but liquid 
at the rectal temperature and will therefore melt in the 
15 rectum to release the drug. Such materials are cocoa butter 
and polyethylene glycols. 

Compounds of general Formula I may be administered 
parenterals in a sterile medium. The drug, depending on 
the vehicle and concentration used, can either be suspended 
20 or dissolved in the vehicle. Advantageously, adjuvants such 
as local anesthetics, preservatives and buffering agents can 
be dissolved in the vehicle. 

Dosage levels of the order of from about 0.1 mg to 
about 140 mg per kilogram of body weight per day are useful 
25 in the treatment of the above- indicated conditions (about 
0.5 mg to about 7 g per patient per day). The amount of 
active ingredient that may be combined with the carrier 
materials to produce a single dosage form will vary 
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depending upon the host treated and the particular mode of 
administration. Dosage unit forms will generally contain 
between from about 1 mg to about 500 mg of an active 
ingredient . 

Frequency of dosage may also vary depending on the 
compound used and the particular disease treated. However, 
for treatment of most CNS disorders, a dosage regimen of 4 
times daily or less is preferred. For the treatment of 
stress and depression a dosage regimen of 1 or 2 times daily 
is particularly preferred. 

It will be understood, however, that the specific dose 
level for any particular patient will depend upon a variety 
of factors including the activity of the specific compound 
employed, the age, body weight, general health, sex, diet, 
time of administration, route of administration, and rate of 
excretion, drug combination and the severity of the 
particular disease undergoing therapy. 

Preferred compounds of the invention will have certain 
pharmacological properties. Such properties include, but 
are not limited to oral bioavailability, low toxicity, low 
serum protein binding and desirable in vitro and in vivo 
half-lifes. Penetration of the blood brain barrier for 
compounds used to treat CNS disorders is necessary, while 
low brain levels of compounds used to treat periphereal 
disorders are often preferred. 

Assays may be used to predict these desirable 
pharmacological properties. Assays used to predict 

bioavailability include transport across human intestinal 
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cell monolayers, including Caco-2 cell monolayers. Toxicity 
to cultured hepatocyctes may be used to predict compound 
toxicity. Penetration of the blood brain barrier of a 
compound in humans may be predicted from the brain levels of 
5 the compound in laboratory animals given the compound 
int ravenous ly . 

Serum protein binding may be predicted from albumin 
binding assays. Such assays are described in a review by 
Oravcova, et al. (Journal of Chromatography B (1996) volume 
10 677, pages 1-27) . 

Compound half-life is inversely proportional to the 
frequency of dosage of a compound. m vitro half-lifes of 
compounds may be predicted from assays of microsomal half- 
life as described by Kuhnz and Gieschen (Drug Metabolism and 
15 Disposition, (1998) volume 26, pages 1120-1127). 

The present invention also pertains to packaged 
pharmaceutical compositions for treating disorders 
responsive to C5a receptor modulation, e.g., eating 
disorders, depression or stress. The packaged pharmaceutical 
20 compositions include a container holding a therapeutically 
effective amount of at least one CRF1 receptor modulator as 
described supra and instructions for using the treating 
disorder responsive to CRF1 receptor modulation in the 
patient . 

25 Compounds of the invention can be prepared using the 

reactions depicted in Schemes I to III. m Schemes I-m, the 
groups G, Rl , r,, r 3 , r 4 , Rs , Rg/ ^ Rg and y are as def . ned . n 
general Formula I. 
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Scheme TTT 





5 



Those having skill in the art will recognize that the 
starting materials may be varied and additional steps employed 
to produce compounds encompassed by the present invention, as 
demonstrated by the following examples. 
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The disclosures of all articles and references mentioned 
in this application, including patents, are incorporated herein 
by reference. 

The invention is illustrated further by the following 
5 examples which are not to be construed as limiting the 
invention in scope or spirit to the specific procedures 
described in them. 

Commercial reagents were used without further 
purification. Room temperature refers to 20 to 25 °C. TLC 
10 refers to thin layer chromatography. Mass spectral data were 
obtained either by ESI or APCI methods. 

Example 1 

General procedure for the preparation of 
15 chloromethylbenzimidazoles as outlined in Scheme I 

1. Imidate hydrochloride : 

A solution of 150 mL (2.37 mole) of chloroacetonitrile, 
139 mL (2.37 mole) of ethanol in 1,200 mL of dry benzene is 
cooled to 0 °C in an ice/ethanol bath. Dry HC1 gas is bubbled 

20 through the vigorously stirred solution for approximately 3 0 
minutes while the internal temperature is maintained below 10 
°C. The solution is allowed to stand at room temperature 
overnight. The resulting solid is filtered and washed with 2L 
of dry ether and allowed to air dry to afford 328 g (88%) of 

25 imidate hydrochloride. 

2 . 1- T2- (chloromethvl)benzimidazolvll -4-methoxy-2- 
methvlbenzene : 
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OCH 3 

Diarylamines were prepared according to literature 
procedure [j.j. Kulagowski and C.W. Ree s, Synthesis, 215 
(1980)]. A solution of 60 g (0.26 mole) of (2-aminophenyl) (4- 
methoxy-2-methylphenyl)amine in 350 mL of anhydrous chloroform 
is treated with 59 g (0.37 mole) of imidate at room 
temperature. The heterogeneous reaction mixture is allowed to 
stir for 1 hour at room temperature at which time no starting 
material is detectable by TLC. 100 mL of saturated NaHC0 3 is 
added and extracted with 4 X 150 mL of CH 2 C1 2 . The extracts 
are dried over anhydrous Na 2 S0 4 , the solvent removed in vacuo, 
and the residue chromatgraphed (si0 2 ) with 20 % ethyl 
acetate/hexane to afford 50 g ( 6 5%) of 1- [2- 

(chloromethyl)ben Z imidazolyl]- 4 - m ethoxy- 2 -methylben 2 ene: Mass 
Spec. 287 (M + H) . 

Example 2 

General procedure for the preparation of benzim^^mp 
carboxamides as shown In Schsmp tt 
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N-{ [1- (4-methoxy-2-methylphenyl) benzimidazol-2-yl] methyl} -N- 
(methylethyl) (2,4, 6-trimethylphenyl) carboxamide 




A solution of 3 g (10.5 mmole) 1- [2- 
(chloromethyl)benzimidazolyl] -4-methoxy-2-methylbenzene in 20 
mL of dry acetonitrile is treated with 5 mL of isopropyl amine 
for 1 hour in a sealed reaction vessel at 50 °C. The solvent 
is removed in vacuo and the residue is partitioned between 30 
mL of ethyl acetate and 10 mL of 1 N NaOH. The ethyl acetate 
layer is dried over anhydrous Na 2 S0 4 and solvent removed in 
vacuo to afford 3.1 g (98%) { [1- (4-methoxy-2- 
methylphenyl)benzimidazol-2-yl] methyl} (methylethyl) amine. The 
latter amine is then vigorously stirred with 2.6 mL of 2,4,6- 
trimethylbenzoylchloride in a 1:1 mixture of dichloroethane and 
saturated aqueous sodium carbonate (3 0 mL) at room temperature 
for 1 hour. The mixture is partitioned, the organic layer is 
dried with Na 2 S0 4 and the solvent removed in vacuo. The 
crystallized product is triturated in ethyl ether, filtered and 
dried to afford 4.4 g (92%) of white solid N- { [1- (4-methoxy-2- 
methylphenyl) benzimidazol-2-yl] methyl} -N- (methylethyl) (2,4,6- 
trimethylphenyl) carboxamide: Mass Spec. 456 (M + H) ; (Compound 
1) . 
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Example 3 

The following compounds are prepared essentially as 
described in Examples 1 and 2 and as shown in Schemes I and II 

a) N-{ [1- (4-methoxyphenyl)benzimidazol-2-yl]methyl}-N 

(methylethyl) (2,4,6-trichlorophenyDcarboxamide: MS 502 (M + H> 
(Compound 2) . 

b) N-{ [l- (4-methoxyphenyl) benzimidazol-2-yl] methyl} -N- 
(methylethyl) (2-methylphenyl) carboxamide: MS 414 (M+H) ; 
(Compound 3) . 

O N-{ [l- (4-methoxyphenyl)benzimidazol-2-yl]methyl}-N- 

(methylethyl) (2,4 -dimethylphenyl) carboxamide: MS 428 (M+H); 
(Compound 4) . 

d) N-{ [l- (4 -methoxyphenyl)benzimidazol-2-yl] methyl} -N- 
(methylethyl) (2-methoxyphenyl) carboxamide: MS 430 (M+H); 
(Compound 5) . 

e) N-{ [l- (4-methoxyphenyl)benzimidazol-2-yl]methyl}-N- 
(methylethyl) (3-fluoro- 2-methylphenyl) carboxamide: MS 432 
(M+H) ; (Compound 6) . 

f ) N-{ [l- (4-methoxyphenyl) benzimidazol-2-yl] methyl} -N- 
(methylethyl) (4 -chloro- 2-methoxyphenyl) carboxamide : MS 464 
(M+H) ; (Compound 7) . 
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g) N-{ [1- (4-methoxyphenyl)ben2imidazol-2-yl]methyl}-N- 
(methylethyl) (2 , 4 -dichlorophenyl) carboxamide : MS 4 68 (M+H) ; 
(Compound 8) . 

h) N-{ [1- (4-methoxyphenyl)ben2imidazol-2-yl]methyl}-N- 
(methylethyl) (2, 6 -dime thy lphenyl) carboxamide: MS 428 (M+H); 
(Compound 9) . 

i) N-{ [1- (3-methoxyphenyl) benzimidazol-2-yl] methyl} -N- 
(methylethyl) (2,4, 6- trimethy lphenyl) carboxamide : MS 442 (M+H) ; 
(Compound 10) . 

j) N-{ [1- (3-methylphenyl)benzimidazol-2-yl]methyl}-N- 

(methylethyl) (2,4, 6 -trimethy lphenyl) carboxamide : MS 426 (M+H) ; 
(Compound 11) . 

k) N-{ [1- (2-methoxyphenyl)benzimidazol-2-yl]methyl}-N- 

(methylethyl) (2,4, 6 -trimethy lphenyl) carboxamide : MS 442 (M+H) ; 
(Compound 12) . 

1) N-{ [1- (2 -me thy lphenyl) benzimidazol-2-yl] methyl} -N- 

(methylethyl) (2,4, 6 -trimethy lphenyl) carboxamide : MS 426 (M+H) ; 
(Compound 13) . 

m > N-{ [1- (4-chloro-2-methylphenyl)benzimidazol-2- 

yl]methyl}-N- (methylethyl) (2 , 4 , 6- trimethylphenyl) carboxamide : 
MS 461 (M+H); (Compound 14). 
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n) N-{ [1- (4-methylphenyl)benzimidazol-2-yl]methyl}-N- 

(methylethyl) (2,4,6-trimethylphenyl)carboxamide: MS 426 (M+H) ; 
(Compound 15) . 



o) N-{ [l-(4-methoxyphenyl)ben2imidazol-2-yl]methyl}-N- 

(methylethyl) (2, 4 , 6-trimethylphenyl) carboxamide: MS 442 (M+H); 
(Compound 16) . 

P) N-{ [l- (2-chlorophenyl)benzimidazol-2-yl]methyl}-N- 

(methylethyl) (2,4, 6-trimethylphenyl) carboxamide: MS 446 (M+H); 
(Compound 17) . 

q) N-{ [l- (4 -fluorophenyl)benzimidazol-2-yl] methyl }-N- 

(methylethyl) (2,4, 6-trimethylphenyl) carboxamide: MS 430 (M+H); 
(Compound 18) . 

r) N-{ [1- (4-chlorophenyl) benzimidazol-2-yl] methyl} -N- 

(methylethyl) (2,4, 6-trimethylphenyl) carboxamide : MS 446 (M+H) ; 
(Compound 19) . 

s) N-{ [l- (4-methoxyphenyl)benzimidazol-2-yl]methyl}-N- 

(methylethyl) (2-f luoro-4-trif luoromethylphenyl) carboxamide : MS 
486 (M+H) ; (Compound 20) . 

t) N-{ [l- (4-hydroxyphenyl) benzimidazol-2-yl] methyl} -N- 

(methylethyl) (2,4, 6-trimethylphenyl) carboxamide: MS 428 (M+H) ; 
(Compound 21) . 
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u) N-{ [5-fluoro-l- (4-methoxyphenyl)benzimidazol-2 

yl] methyl }-N- (methylethyl) (2,4, 6- trimethylphenyl) carboxamide : 
MS 460 (M+H) ; (Compound 22). 

v ) N-{ [6-methoxy-l- (4 -methoxyphenyl) benzimidazol-2 

yl] methyl } -N- (methylethyl) (2,4, 6- trimethylphenyl) carboxamide : 
MS 472 (M+H); (Compound 23). 

w > N-{ [6-ethoxy-l- (4 -methoxyphenyl) benzimidazol-2 

yl] methyl } -N- (methylethyl) (2,4, 6 - trimethylphenyl ) carboxamide : 
MS 486 (M+H); (Compound 24). 

x ) N-{ [6-chloro-l- (4-methoxyphenyl)benzimidazol-2- 

yl]methyl}-N- (methylethyl) (2, 4 , 6- trimethylphenyl) carboxamide: 
MS 477 (M+H) ; (Compound 25) . 

y) N- { [1- (4 -methoxyphenyl) -5-methylbenzimidazol-2- 

yl]methyl}-N- (methylethyl) (2,4, 6 -trimethylphenyl) carboxamide: 
MS 456 (M+H) ; (Compound 26) . 

z) N-{ [1- (2 , 4-dimethylphenyl) benzimidazol-2-yl] methyl} -N- 
(methylethyl) (2,4, 6 -trimethylphenyl) carboxamide : MS 440 (M+H) ; 
(Compound 27) . 

aa) N-{ [1- (4-ethoxyphenyl)benzimidazol-2-yl]methyl}-N- 

(methylethyl) (2, 4, 6- trimethylphenyl) carboxamide: MS 456 (M+H); 
(Compound 28) . 
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bb) N - { [1- (4-hydroxy-2-methylphenyl)benzimidazol-2- 

yl] methyl} -N- (methylethyl) (2,4, 6- trimethylphenyl) carboxamide : 
MS 442 (M+H) ; (Compound 29) . 

cO N-{ [1- (3-hydroxy-4-methoxyphenyl)benzimidazol-2- 

yl]methyl}-N- (methylethyl) (2, 4 , 6- trimethylphenyl) carboxamide: 
MS 458 (M+H) ; (Compound 30) . 

dd) N -{ [l- (4-methoxyphenyl) benzimidazol-2-yl] methyl} -N- 

(methylethyl) (2, 6-dimethyl-4-methoxyphenyl) carboxamide: MS 458 
(M+H) ; (Compound 31) . 

ee) N -{ [5-fluoro-l- (4-methoxyphenyl) benzimidazol-2- 

y 1 ] methyl } - N - (methylethyl) (2, 6 -dimethyl- 4- 
methoxyphenyl) carboxamide: MS 476 (M+H); (Compound 32) . 

ff ) N-{ [1- (4-methoxyphenyl) -5-methylbenzimidazol-2- 

yl] methyl} -N- (methylethyl) (2 , 6-dimethyl-4- 
methoxyphenyl) carboxamide: MS 472 (M+H); (Compound 33) . 

gg) N- [ ( l-phenylbenzimidazol -2 -yl) methyl] -N- 

(methylethyl) (2 , 4 , 6- trimethylphenyl) carboxamide : MS 412 (M+H); 
(Compound 34) . 

hh> N_ t (I-Phenylbenzimidazol -2 -yl) methyl] -N- 

(methylethyl) ( 2,4,6 -trichlorophenyl) carboxamide: MS 472 (M+H) ; 
(Compound 35) . 



36 



WO 00/59888 



PCT7US00/O857O 



ii) N- [ (l-phenylbenzimidazol-2-yl)methyl] -N- 

(methylethyl) (2,4-dimethylphenyl)carboxamide: MS 398 (M+H); 
(Compound 36) . 

jj) N-{ [1- (2 , 4 , 6-trimethylphenyl) benzimidazol-2 - 

yl] methyl} -N- (methylethyl) (2,4, 6-trimethylphenyl) carboxamide : 
MS 454 (M+H) ; (Compound 37) . 

kk) N-{ [1- (2,4, 6-trimethylphenyl ) benzimidazol-2 - 

yl] methyl} -N- (cyclopropyl) (2,4, 6-trimethylphenyl) carboxamide : 
MS 452 (M+H); (Compound 38). 

ID N- [ (1-phenylbenzimidazol- 2 -yl) methyl] -N- 

( cyclopropyl) (2,4 -dimethylphenyl) carboxamide: MS 410 (M+H); 
(Compound 39) . 

mm) N-{ [1- ( 4 -methoxyphenyl) benzimidazol-2 -yl] methyl } -N- 
(methylethyl) (4- trif luoromethylphenyl) carboxamide: MS 466 

(M+H) ; (Compound 40) . 

nn) N-{ [1- ( 4 -methoxyphenyl) benzimidazol-2 -yl] methyl }-N- 
(dimethylethyl) (2, 4, 6-trimethylphenyl) carboxamide: MS 456 

(M+H) ; (Compound 41) 

oo) N-{ [1- (4 -methoxyphenyl ) benzimidazdl -2- 

yl] methyl } ( 2 , 4 , 6 - 1 rime thy lphenyl ) carboxamide : MS 4 0 0 (M+H) ; 
(Compound 42) . 
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pp) N- { [l- (4- (2-hydroxyethoxy) phenyl) benzimidazol-2- 

yl] methyl } -N- (methylethyl ) (2 , 4 . 6 - trimethylphenyl ) carboxamide : 
MS 472 (M+H) ; (Compound 43). 

qq) N-{ [6-hydroxy-l- (4-methoxyphenyl)benzimidazol-2- 

yl]methyl}-N- (methylethyl) (2, 4 , 6 -trimethylphenyl) carboxamide: 
MS 458 (M+H); (Compound 44). 

rr) N_ ( [6-chloro-l- (4-methoxyphenyl)benzimidazol-2- 

yl] methyl }-N- (methylethyl) (2 , 6-dimethyl-4- 
methoxyphenyl) carboxamide: MS 4 92 (M+H); (Compound 45) . 

ss) N-{ [1- (4-methoxyphenyl) benzimidazol-2-yl] methyl} -N- 
(methylethyl) (4 -chloro- 2, 6- dimethylphenyl) carboxamide: MS 462 
(M+H) ; (Compound 46) . 

fct) N ~{ [5-methyl-i- (4-methoxyphenyl) benzimidazol -2- 

yl] methyl} -N- (methylethyl) (4-chloro-2 , 6- 

dimethylphenyl) carboxamide: MS 476 (M+H); (Compound 47) . 

uu) N -{ [5-methyl-l- (4-methoxyphenyl)benzimidazol-2- 

yl] methyl} -N- (methylethyl) (4 -methoxy-2- 
methylphenyl) carboxamide: MS 458 (M+H); (Compound 48) . 

vv) N-{ [5-bromo-l- (4-methoxyphenyl)benzimidazol-2- 

yl] methyl} -N- (methylethyl) (2,4 , 6 -trimethylphenyl) carboxamide : 
MS 520 (M+H) ; (Compound 49) . 
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ww) N-{ [1- (4-fluoro-2-methylphenyl)benzimidazol-2- 

yl] methyl }-N- (methylethyl) (2, 4, 6-trimethylphenyl) carboxamide: 
MS 444 (M+H) ; (Compound 50) . 

*x) N-{ [1- (4-methoxy-2-methylphenyl) -5- 

trif luoromethylbenzimidazol -2 -yl] methyl} -N- (methylethyl) (2,4,6- 
trimethylphenyl) carboxamide: MS 524 (M+H); (Compound 51). 

yy) N-{ [5- tert-butoxycarbamyl-1- (4- 

methoxyphenyl) benzimidazol-2-yl] methyl }-N- (methylethyl) (2,4,6- 
trimethylphenyl) carboxamide: MS 557 (M+H); (Compound 52) . 

zz) N-{ [5-amino-l- (4-methoxyphenyl)benzimidazol-2- 

yl]methyl}-N- (methylethyl) (2 , 4 , 6-trimethylphenyl) carboxamide : 
MS 457 (M+H); (Compound 53). 

aaa) N- { (5-dimethylamino-l- (4-methoxyphenyl) benzimidazol- 
2-yl] methyl} -N- (methylethyl) (2,4, 6-trimethylphenyl) carboxamide: 
MS 485 (M+H); (Compound 54). 

bbb) N- { [5-methyl-l- (4-trif luoromethylphenyl) benzimidazol- 
2-yl] methyl} -N- (methylethyl) (2,4, 6-trimethylphenyl) carboxamide : 
MS 494 (M+H) ; (Compound 55) . 

ccc) N-{ [5-methyl-l- (4-trif luoromethylphenyl) benzimidazol- 
2 -yl] methyl} -N- (methylethyl) (4-chloro-2, 6- 
dimethylphenyl) carboxamide: MS 514 (M+H); (Compound 56). 
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ddd) N-{ [i- (4-hydroxy-2-methylphenyl) -5- trif luoromethyl 
benzimidazol-2-yl]methyl}-N- (methylethyl) (2,4,6- 
trimethylphenyDcarboxamide: MS 510 (M+H) ; (Compounds?). 

ee6> N_ < [1_ (4 " <2-hydroxyethoxy) -2-methylphenyl) -5- 

trifluoromethylbenzimidazol-2-yl] m ethyl}-N- (methylethyl) (2,4,6- 
trimethylphenyDcarboxamide: MS 554 (M+H) ; (Compound 58) . 

fff> N ~{ [1- (4-methoxyphenyl) -5- 

trifluoromethylbenzimidazol-2-yl]methyl}-N- (methylethyl) (4- 

dimethylamino-2,6-dimethylphenyl)carboxamide: MS 539 (M+H) ; 
(Compound 59) . 

99g) N "{ [1- (4-methoxyphenyl) -5- 

trifluoromethylbenzimidazol-2-yl] methyl} -N- (methylethyl) (4- 

hydroxy-2,6-dimethylphenyl)carboxamide: MS 512 (M+H) ; 

(Compound 60) . 

hhh) N-{ [5-diethylamino-l- (4-methoxyphenyl) benzimidazol-2- 
yl] methyl } -N- (methylethyl ) ( 2 , 4 , 6 - trimethylphenyl ) carboxamide : 
MS 513 (M+H) ; (Compound 61) . 

XX1) N ~{ fl- (4- (2-hydroxyethoxy) -2- 

methylphenyl)benzimidazol-2-yl]methyl}- N - (methylethyl) (2,4,6- 
trimethylphenyl) carboxamide: MS 486 (M+H); (Compound 62) . 

N "{ tl- (4-methoxyphenyl) -5- 
t rif luorome thylbenz imidazol - 2 - yl ] methyl } - N- [ l - 
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(hydroxymethyl) ethyl] (2,4, 6-trimethylphenyl) carboxamide : MS 
526 (M+H) ; (Compound 63) . 

kkk) N-{ [1- (4-methoxyphenyl) -5-trif luoromethyl 
benzimidazol - 2 -yl] methyl }-N- (3-hydroxypropyl) (2,4,6- 
trimethylphenyl) carboxamide: MS 526 (M+H); (Compound 64). 

Ill) N-{ [l- (4-methoxyphenyl) -5-trif luoromethyl 
benzimidazol-2-yl] methyl} -N- [2-hydroxy-l- 

(hydroxymethyl) ethyl] (2 , 4 , 6-trimethylphenyl) carboxamide : MS 
542 (M+H) ; (Compound 65) . 

mmm ) N-{ [5-iodo-l- ( 4-methoxyphenyl) benzimidazol -2 - 

yl] methyl } -N- (methylethyl) (2, 4 , 6-trimethylphenyl) carboxamide: 
MS 568 (M+H) ; (Compound 66) . 

nnn) N-{ [1- (4-hydroxyphenyl) -5-trif luoromethyl 
benzimidazol - 2 -yl ] methyl } -N- (methylethyl ) ( 2 , 4 , 6 - 
trimethylphenyl) carboxamide: MS 496 (M+H); (Compound 67). 

Example 4 

General proce dure for the preparation of indole 
carboxamides as shown in Scheme III 

N-{ [1- (4-methoxyphenyl) indol- 2 -yl] methyl } -N- 
( methylethyl) (2,4, 6-trimethylphenyl) carboxamide 
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OCH 3 

N-Phenyl indolecarboxylic acids are prepared according to 
literature procedures [P.C. Unangst et al. f J. Heterocyclic 
Chem., 24, 811 (1987)]. To a solution of the N- (4- 
methoxy)phenylindole-2-carboxylic acid <2g, 7.48 mmol) in N,N- 
dimethylformamide (15 ml) is added triethylamine (1.25 ml, 9 
mmol) followed by diethyl cyanophosphonate (DECP) (1.52 ml, 9 
mmol) at 0 «C. The resulting solution is stirred for 10 minutes 
before isopropylamine (1.92 ml, 22.5 mmol) is added. After 
stirring at room temperature for 1 hour, the solution is 
diluted with water and extracted with ethyl acetate. The 
extracts are combined, washed with water, washed with brine and 
then dried. Solvent is removed in vacuo to give the product as 
a light yellow solid (2.07 g, 90%). 

A mixture of the latter amide (840 mg, 2.72 mmol) in 
tetrahydrofuran (THF, 4 mL) is added to a solution of lithium 
aluminum hydride in THF (IN, 6.8 ml). The resulting yellow 
solution is refluxed for 24 hours and then cooled to room 
temperature, diluted with Et 2 0 and quenched by adding water at 
0 °C until formation of a gel. The Et 2 0 layer is separated and 
the gel is extracted with more Et 2 0. The combined Et 2 0 extract 
is washed with water, washed with brine and dried. Solvent is 
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removed in vacuo to give a yellow oil residue that is stirred 
in IN HC1 (5 ml) and Et 2 0 (10 ml) . The white precipitate is 
separated, washed with water, rinsed with Et 2 0 and dried to 
give the product as its hydrochloride (430 mg, 48%) . 

To the latter amine (165 mg, 0.5 mmol) in dichloroethane 
(2 ml) and triethylamine (0.25 ml, 1.75 mmol) is added 2,4,6- 
trimethylbenzoyl chloride (0.166 ml, 1 mmol). The resulting 
mixture is stirred at room temperature for 4 hours, diluted 
with CH 2 C1 2 , washed with water, washed with saturated aqueous 
NaHC0 3 solution, washed with brine and dried. The solvent is 
removed in vacuo and the residue is purified by silica gel 
column (CH 2 C1 2 elution) to give a white solid (100 mg) of N- 
{ [1- (4-methoxyphenyl) indol-2-yl] methyl} -N- (methylethyl) (2,4,6- 
trimethylphenyl) carboxamide: MS 441 (M + H) ; (Compound 68). 

Example 5 

Assay fo r CRF Receptor Binding Activity 
The following two assays for human CRF1 receptor activity 
are standard assays of CRF binding that may be used to 
determine the affinity of CRF for the CRF receptor. 
Assay f or Recombinant Human CRF ^ Receptor Binding Activity 

CRF receptor binding is performed using a modified version 
of the assay described by Grigoriadis and De Souza {Methods in 
Neurosciences, Vol. 5, 1991) . Membrane pellets containing CRF 
receptors are re-suspended in 50mM Tris buffer pH 7.7 
containing 10 mM MgCl2 and 2 mM EDTA and centrifuged for 10 
minutes at 48000g. Membranes are washed again and brought to a 
final concentration of 1500mg/ml in binding buffer (Tris 
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buffer above with 0.1 * bsa, 15 « bacitracin and 0.01 mg/ml. 
aprctinin.,. F or the binding assay , „„ ^ of ^ 

preparation is added to 9 S weli raic rotuhe plates containing 
100 mL of 125,.^ (SA 2200 ci/mmo ^ £inai concencration of 

5 pM) and 50 mL of druo BiTvHr,„ • 

rug. Binding is carried out at room 

temperature for 2 hours. Pistes are then harvested on a 
Brandel 96 Mll eel! harvester and filters are counted for 
ga^a emissions on a Wallac l 2 05 Betaplate l iguld 

scintiliation counter. Non specific binding is defined by l m 
10 coid CRF. IC50 values are calculated with the non-linear 
curve fitting program RS/1 {BBN Software Products Corp 
Cambridge. «) . The binding affinity £or che o£ 
Formuia I expressed as xc 50 value, generally ranges from about 
0.5 nanomolar to about 10 micromolar. 

Preferred Arylpyrimidines of the invention exhibit good 
activity in standard in vitro receptor binding assays, 
specifically the assay as specified in Kxample „, wnich 
follows and is defined below. Particularly preferred 
arylpyrimidines of the invention have an lc„ of about 10 
20 micromolar or less, still more preferably and XC„ of about 100 
nanomolar or less even more preferably an ic 50 of about 10 
nanomolar or less or even l nanomolars or less in such a 
defined standard in vitro CRF receptor binding assay. 
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Alternatively, the binding activity of the compounds 
of formula I to the human CRF, receptor can be measured as 

follows : 
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Assay for Human CRF Receptor Binding Activity in IMR3 2 

cells 

IMR-32 human neuroblastoma cells are grown to 80% 
confluence in EMEM containing Earle's Balanced Salts and 2 mM 
1-glutamine with 10% FBS, 25 mM HEPES , 1 mM Sodium Pyruvate, 
and nonessential amino acids. At this time, flasks of cells 
are treated with 2.5 uM 5-bromo-2' -deoxyuridine (Br-dU) for 10 
days. Media is changed every 3-4 days across the 10-day 
period. Cells are harvested using No-Zyme (JRH Biosciences) 
and rinsed with PBS. For membrane preparation, cells are 
homogenized in wash buffer (50 mM Tris HC1, 10 mM MgCl 2 , 2 mM 
EGTA, pH 7.4) and centrifuged at 48,000 x g for 10 minutes at 
4°C. Pellets are resuspended, homogenized and centrifuged two 
additional times. The receptor binding assay is performed 
using assay buffer (50 mM Tris HC1, 10 mM MgCl 2 , 2 mM EGTA, pH 
7.4, 0.1% BSA, 0.1 mM bacitracin (22.0mg/l00 mL) ) , 150 ug 
protein/tube, and [ 125 I] Sauvagine (NEN; 100 pM for competition 
analysis and 10 pM-1 nM for saturation analysis) to yield a 
final volume of 200 uL. Nonspecific binding is defined using 2 
uM r/h CRF or 9-41 alpha-helical CRF. Cells are incubated for 
2 hours at room temperature. The assay is terminated by rapid 
vacuum filtration (Tomtec: Deepwell 3) through GFC filters 
presoaked in 1% PEI using ice-cold 50 mM Tris Hcl and dry 
thoroughly by air. Specific Binding: 70-80%; Kd (nM) : 0.30 
nM; Bmax (fmole/mg protein): 40-50. IC50 values are calculated 
with the non- linear curve fitting program RS/1 (BBN Software 
Products Corp., Cambridge, MA). The binding affinities for the 
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10 



compounds of Formula I expressed as IC 50 value are less than 10 
micromolar. 



Example 6 

Preparation of radiolabeled p rob* comp ounds of thr 
invention 

The compounds of the invention are prepared as 
radiolabeled probes by carrying out their synthesis using 
precursors comprising at least one atom that is a radioisotope. 
The radioisotope is preferably selected from of at least one of 
carbon (preferably »c) . hydrogen (preferably •» . sulfur 
(preferably »s, . or iodine (preferably -I, . Such ra diolabeled 
probes are conveniently synthesized by a radioisotope supplier 
specializing in custom synthesis of radiolabeled probe 
IS compounds. such suppliers include Amersham Corporation, 
Arlington Heights. XL; Cambridge Isotope Laboratories. Inc 
anaover. «, SRI Int emational . Menlo Part, CA; wizard 
Laboratories, West Sacramento. CA; chemSyn Laboratories, 
Lexena, KS; American Radiolabeled Chemicals, Inc., St. Louis, 
20 MO; and Moravek Biochemicals Inc., Brea, CA. 

Tritium labeled probe compounds are also conveniently 
prepared catalytically via platinum-catalyzed exchange in 
tritiated acetic acid, acid- catalyzed exchange in tritiated 
trifluoroacetic acid, or heterogeneous -catalyzed exchange with 
tritium gas. Such preparations are also conveniently carried 
out as a custom radiolabeling by any of the suppliers listed in 
the preceding paragraph using the compound of the invention as 
substrate. In addition, certain precursors may be subjected to 



25 



46 



WO 00/59888 



PCT/USOO/08570 



tritium-halogen exchange with tritium gas, tritium gas 
reduction of unsaturated bonds, or reduction using sodium 
borotritide, as appropriate. 

Example 7 
Receptor autoradiography 

Receptor autoradiography (receptor mapping) is 
carried out in vitro as described by Kuhar in sections 8.1.1 to 
8.1.9 of Current Protocols in Pharmacology (1998) John Wiley & 
Sons, New York, using radiolabeled compounds of the invention 
prepared as described in the preceding Example. 

The invention and the manner and process of making and 
using it, are now described in such full, clear, concise and 
exact terms as to enable any person skilled in the art to which 
it pertains, to make and use the same. It is to be understood 
that the foregoing describes preferred embodiments of the 
present invention and that modifications may be made therein 
without departing from the spirit or scope of the present 
invention as set forth in the claims. To particularly point 
out and distinctly claim the subject matter regarded as 
invention, the following claims conclude this specification. 
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WHAT IS CIATMRn tq. 

1. A compound of the formula: 




R4 

or the pharmaceutically acceptable non-toxic salts thereof 
wherein: 

A represents N or C-Y, where Y is hydrogen, or ( Cl -C 6 ) alkyl; 

G represents hydrogen, nalogen, trif luoromethyl, 

trifluoromethoxy, nitrile, ( Cl -c 6 , alkyl, (Cl -c 6 , alkoxy, 
hydroxy, hydroxy ( Cl -C 6 , alkyl, ( Cl -C 6 ) alkoxy ( Cl -C 6 ) alkyl, - 
SH, (d-CeJalkylthio-, thio( Cl -c 6 ) alkyl or ( Cl -c 6 )alkyl 
thio (Ci-C 6 ) alkyl; 

R, represents hydrogen, ( Cl -c 6 ) alkyl, or hydroxy ( Cl -c 6 ) alkyl; 

R 2 represents hydrogen or ( Cl -C 6 , alkyl, with the proviso that 
Rs is hydrogen when A is C-Y; and 

R„ and R 4 are the same or different and represent hydrogen, 
halogen, trif luoromethyl, trifluoromethoxy, nitrile, ( Cl - 
C 6 )alkyl, ( Cl -C 6 ) alkoxy, hydroxy, hydroxy ( Cl -c 6 ) alkyl, 
(Ci-C 6 )alkoxy(C 1 -C 6 )alkyl, -SH, ( Cl -c 6 ) alkyl thio, thio( Cl - 
C S )alkyl or (Ci-CgUlkyl thio ( Cl -C 6 ) alkyl; 
Rs, R 6 , R, and R 8 are the same or different and represent 
hydrogen, halogen, trif luoromethyl, trifluoromethoxy, 
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nitrile, (Ci-C 6 ) alkyl, (Ci-C 6 ) alkoxy, (Ci-C 6 ) alkoxy (Ci- 
Cg) alkoxy, hydroxy (C1-C6 ) alkoxy, hydroxy, hydroxy (Ci - 
C6)alkyl, ( Ci -C6) alkoxy (Ci-Cg)alkyl, -SH, amino, mono- or 
dialkylamino, (C1-C6) alkylthio, thio (C1-C6) alkyl or (Ci- 
C6)alkyl thio {C1-C6) alkyl . 

2. A compound of the formula: 



or the pharmaceutically acceptable non-toxic salts thereof 
wherein : 

A represents N or C-Y, where Y is hydrogen or (C1-C6) alkyl; 

G represents halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, (C1-C6) alkyl, (Ci-Ce) alkoxy, hydroxy, hydroxy (Ci- 
C 6 )alkyl, ( Ci - C 6 ) alkoxy (Ci-C 6 ) alkyl, -SH, (Ci- 

C6 ) alkylthio- , thio (C1-C6) alkyl or (C1-C6) alkyl thio(Ci- 
C 6 ) alkyl; 

R x represents hydrogen, (Ci-Ce) alkyl or hydroxy (Ci-Ce) alkyl; 

Rj represents hydrogen or (C1-C6) alkyl, with the proviso that 

R 2 is hydrogen when A is C-Y; 
R 3 and R„ are the same or different and represent hydrogen, 

halogen, trif luoromethyl, trif luoromethoxy, nitrile, Cd- 
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C 6 )alkyl, (C^Cg) alkoxy, ( Cl -c 6 ) alkoxy ( Cl -C 6 ) alkoxy, 
hydroxyfd-CgJalkoxy, hydroxy, hydroxy (d-Cg) alkyl, ( Cl - 
C 6 )alkoxy(C 1 -C 6 )alkyl, -SH, ( Cl -C 6 ) alkylthio, thio( Cl - 
C 6 )alkyl or ( Cl -C 6 )alkyl thio ( Cl -C 6 ) alkyl, with the 
proviso that R 3 and R 4 cannot both be hydrogen 
simultaneously; and 
s , R 6 , R 7 and R 8 are the same or different and represent 
hydrogen, halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, ( Cl -C 6 ) alkyl, ( Cl -C 6 ) alkoxy, hydroxy, hydroxy < Cl - 
C 6 )alkyl, (Ci-C 6 )alkoxy(C 1 -C 6 )alkyl, - SH , ( Cl - 

Cs) alkylthio, thio (Ci-Cg) alkyl or ( Cl -C 6 ) alkyl thio( Cl - 
Cg) alkyl. 

3. A compound of the formula: 




or pharmaceutical^ acceptable non- toxic salts thereof wherein, 
Q represents 




>~ G 

G represents halogen, trif luoromethyl , trif luoromethoxy, 
nitrile, ( Cl -C 6 ) alkyl, ( Cl -c 6 ) alkoxy, hydroxy, hydroxy( Cl - 
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C 6 ) alkyl, (Ci-C6)alkoxy(Ci-C6)alkyl, -SH, (Ci- 

C6)alkylthio, thio (C1-C6) alkyl or (Ci-C6)alkyl thio(Ci- 
C6)alkyl; 

R 3 represents hydrogen or ( Ci-Ce) alkyl; 
R 2 represents hydrogen or (C1-C6) alkyl; 

R 3 and R 4 are the same or different and represent hydrogen, 
halogen, trif luoromethyl, trif luoromethoxy, nitrile, (C±- 
C6)alkyl, (Ci-C6)alkoxy, hydroxy, hydroxy (C1-C6) alkyl, 
(Ci-C6)alkoxy(Ci-C 6 ) alkyl, thiol, (Ci-C 6 ) alkyl thiol, 
thio (Ci-C 6 ) alkyl or (qi-C 6 ) alkyl thio (Ci-C 6 ) alkyl, with 
the proviso that R 3 and R 4 cannot both be hydrogen; and 

Rs, R 6 , R 7 and R 8 are the same or different and represent 
hydrogen, halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, (Ci-Cg) alkyl, (Ci-Cg) alkoxy, hydroxy, hydroxy (Ci- 
C 6 ) alkyl, ( Ci - C 6 ) alkoxy (Ci-C 6 ) alkyl, thiol, (Ci- 
C6)alkylthiol, thio (Ci-C 6 ) alkyl or (Ci-C 6 ) alkyl thio(Ci- 
C6) alkyl. 

4. A compound according to claim 2, wherein R s and R s 
independently represent hydrogen, halogen, hydroxy, 
trif luoromethyl, nitrile, C,-C 3 alkyl, or C^-Cj alkoxy. 

5. A compound according to claim 3, wherein R s and R 6 
independently represent hydrogen, fluoro, chloro, hydroxy, 
trif luoromethyl, or methyl. 
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6. A compound according to claim 4, wherein G is C,-C 
alkyl, alkoxy, or halogen. 



1 *-3 



7. A compound according to claim 4, wherein R 5 and R 6 
are in the 5 -and 6 -position respectively and in dependently 
represent hydrogen, fluro, chloro, methyl, ethyl, ethoxy or 
methoxy, and G is methyl, methoxy, or chloro. 

8. A compound according to claim 5, wherein R 7 and R 8 
are independently hydrogen, C x -C s alkoxy, Cl -C 6 alkyl, halogen, 
or trif luoromethyl . 

9. A compound according to claim 4 where Q is 

Re 

\ 




where G is C x -C 2 alkyl and R, and R 8 are independently hydrogen, 
q-Cj alkoxy, C^Ca alkyl, halogen, or trif luoromethyl . 

10. A compound according to claim 2, wherein Q is 
trimethylphenyl . 

11. A compound according to claim 6, wherein Q is 
trimethylphenyl . 



12 A compound according to claim 4, wherein R, is C 2 -C 4 
alkyl . 
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13 . A compound according to claim 6, wherein R x is C 2 -C 3 
alkyl . 

14. A compound according to claim 2, where R 2 is 
isopropyl . 

15. A compound according to claim 8, wherein R x is 
isopropyl . 

16. A compound according to claim 12, wherein R 2 is 
hydrogen . 

17. A compound according to claim 13, wherein R 2 is 
hydrogen. 

18. A compound of the formula: 



or pharmaceutical ly acceptable non- toxic salts thereof wherein: 
Q represents 
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G represents halogen, trif luoromethyl , trif luoromethoxy, 
nitrile, (Ci-C 6 )«lkyl f ( Cl -c 6 ) alkoxy, hydroxy, hydroxy(Ci- 
C 6 )alkyl, ( Cl - C 6 ) alkoxy ( Cl -C 6 ) alkyl, - SH , (Cl - 

C 6 )alkyl thiol, thio(Ci-C6) alkyl or ( Cl -C 6 ) alkyl thio( Cl - 
C6 ) alkyl; 

R x represents hydrogen or ( Ci-c 6 ) alkyl; 

R 3 and R 4 are the same or different and represent hydrogen, 
halogen, trif luoromethyl, trif luoromethoxy, nitrile, (Ci- 
C 6 ) alkyl, (Ci-C 6 ) alkoxy, hydroxy, hydroxy ( Cl -C 6 ) alkyl, 
(Ci-Cg) alkoxy ( Cl -c 6 ) alkyl, thio, < Cl -C 6 > alkyl thiol, 

th±o(Ci-C 6 ) alkyl or ( Cl -C 6 )alkyl thio ( Cl -C 6 ) alkyl, with 
the proviso that R 3 and R A cannot both be hydrogen 
simultaneously; and 
R 5 , R 6 , R 7 and R 8 are the same or different and represent 
hydrogen, halogen, trif luoromethyl, trif luoromethoxy, 
nitrile, ( Cl -C 6 ) alkyl, (Ci-C 6 ) alkoxy, hydroxy, hydroxy(Ci- 
Cs) alkyl. (Ci-C 6 )alkoxy( Cl -C 6 )alkyl, - SH , ( Cl - 

C 6 ) alkyl thiol, thio( Cl -c 6 )alkyl or (d-C 6 ) alkyl thio( Cl - 
Cg) alkyl. 



19. A compound according to claim 18, wherein R 5 and R 6 
independently represent hydrogen, halogen, hydroxy, 
trif luoromethyl, nitrile, Cl -C 3 alkyl, or Cl -C 3 alkoxy. 

20. A compound according to claim 19, wherein G is C,-C 3 
alkyl, c x -C 3 alkoxy, or halogen. 
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21. A compound according to claim 19 where Q is 




where G is C x -C a alkyl and 7 and R 8 are independently hydrogen, 
C^-C, alkoxy, alkyl, halogen, or trif luoromethyl . 

22. A compound according to claim 18, wherein Q is 
trimethylphenyl . 



23. A compound according to claim 19, wherein R x is C 2 -C 4 
alkyl. 

24. A compound according to claim 19, where R x is 
isopropyl . 

25. A compound according to claim 21, wherein R x is 
isopropyl . 

26. A compound according to claim 21, wherein R 2 is 
hydrogen . 

27. A compound according to Claim 1, which is N-{[l-(4- 
methoxy-2-methylphenyl) benzimidazol-2-yl] methyl} -N- 
(methylethyl) (2,4, 6 - trimethylphenyl ) carboxamide . 
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28. A compound according to Claim 1, which is N-{[i-(4- 
methoxyphenyl)benzimidazol-2-yl]methyl}-N- (methylethyl) (2,4,6- 
trichlorophenyl) carboxamide. 

29. A compound according to Claim l, which is N-{[i-(4- 
methoxyphenyl)benzimidazol-2-yl]methyl}-N- (methylethyl) (2- 
methylphenyl) carboxamide . 

30. A compound according to Claim 1, which is N-{[l-(4- 
methoxyphenyl) benzimidazol - 2 -yl] methyl} -N- (methylethyl) (2,4- 
dimethylphenyl) carboxamide . 

31. A compound according to Claim 1, which is N-{[i-(4- 

methoxyphenyl) benzimidazol-2-yl] methyl} -N- (methylethyl) (2- 
methoxyphenyl) carboxamide. 

32. A compound according to Claim l, which is N-{[l-(4- 
methoxyphenyl) benzimidazol - 2 -yl] methyl }-N- (methylethyl) (3- 

f luoro-2-methylphenyl) carboxamide . 

33. A compound according to Claim l, which is N-{[i-<4- 
methoxyphenyl) benzimidazol-2-yl] methyl} -N- (methylethyl) (4- 
chloro-2-methoxyphenyl) carboxamide . 

34. A compound according to Claim 1, which is N-{[i-(4- 

methoxyphenyl) benzimidazol - 2 -yl] methyl} -N- (methylethyl) (2,4- 
dichlorophenyl ) carboxamide . 
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35. A compound according to Claim 1, which is N-{[l-(4 
methoxyphenyl) benzimidazol-2-yl] methyl} -N- (methylethyl) (2,6- 
dime thy lphenyl ) carboxamide . 

36. A compound according to Claim 1, which is N-{[l-(3 
methoxyphenyl) benzimidazol-2-yl] methyl} -N- (methylethyl) (2,4,6- 
trimethy lphenyl) carboxamide. 

37. A compound according to Claim 1, which is N-{[l-(3- 
methy lphenyl) benzimidazol- 2 -yl] methyl} -N- (methylethyl) (2,4,6- 

t rime thy lphenyl ) carboxamide . 

38. A compound according to Claim 1, which is N-{[l-(2- 
methoxyphenyl) benzimidazol-2-yl] methyl} -N- (methylethyl) (2,4,6- 
trimethy lphenyl ) carboxamide . 

39. A compound according to Claim 1, which is N-{[l-(2- 
methy lphenyl) benzimidazol-2-yl] methyl} -N- (methylethyl) (2,4,6- 
trimethy lphenyl) carboxamide . 

40. A compound according to Claim 1, which is N-{[l-(4- 
chloro-2 -methylphenyl ) benzimidazol -2 -yl] methyl } -N- 
(methylethyl) (2,4, 6 -trime thy lphenyl) carboxamide . 

41. A compound according to Claim 1, which is N-{[l-(4- 
me thy lphenyl) benzimidazol- 2 -yl] methyl }-N- (methylethyl) (2,4,6- 
trimethy lphenyl ) carboxamide . 
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42. A compound according to Claim 1, which is N-{[i-(4- 

methoxyphenyl)benzimidazol-2-yl]methyl}-N- (methylethyl ) (2,4,6- 
t rime thy lphenyl) carboxamide . 

43. A compound according to Claim 1, which is N-{[i-(2- 
chlorophenyl) benzimidazol-2-yl] methyl } -N- (methylethyl) (2,4,6- 
trimethylphenyl) carboxamide. 

44. A compound according to Claim 1, which is N-{[i-(4- 
f luorophenyl) benzimidazol-2-yl] methyl } -N- (methylethyl) (2,4,6- 
trimethylphenyl) carboxamide . 

45. A compound according to Claim 1, which is N-{[i-(4- 
chlorophenyl)benzimidazol-2-yl]methyl}-N- (methylethyl) (2,4,6- 

t rime thy lphenyl) carboxamide . 

46. A compound according to Claim 1, which is N-{[i-(4- 
methoxyphenyl)benzimidazol-2-yl] methyl }-N- (methylethyl) (2- 
fluoro-4-trif luoromethy lphenyl) carboxamide . 

47. A compound according to Claim 1, which is N-{[l-(4- 
hydroxyphenyl)benzimidazol-2-yl] methyl }-N- (methylethyl) (2,4,6- 
trimethy lphenyl) carboxamide. 

48. A compound according to Claim 1, which is N-{[5- 
f luoro - 1 - ( 4 -me t hoxyphenyl ) benz imidazol - 2 -yl ] methyl } -N- 
(methyle thyl ) ( 2 , 4 , 6 - trimethy lphenyl ) carboxamide . 
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49. A compound according to Claim 1, which is N-{[6 
methoxy-1- (4-methoxyphenyl)benzimidazol-2-yl] methyl} -N- 
(methylethyl ) ( 2 , 4 , 6 - t rime thy lphenyl ) carboxamide . 

50. A compound according to Claim 1, which is N-{[6 
ethoxy- 1- (4 -methoxyphenyl ) benzimidazol - 2 -yl] methyl } -N- 

( methylethyl ) ( 2 , 4 , 6 - 1 rime thy lphenyl ) carboxamide . 

51. A compound according to Claim 1, which is N-{[6 
chloro-1- (4 -methoxyphenyl) benzimidazol- 2 -yl] methyl} -N- 
(methylethyl) (2,4, 6- trime thy lphenyl) carboxamide . 

52. A compound according to Claim 1, which is N-{[l-(4 
methoxyphenyl ) - 5 - methy lbenzimidazol - 2 -y 1 ] methyl } -N- 
(methylethyl ) ( 2 , 4 , 6 - trime thy lphenyl ) carboxamide . 

53. A compound according to Claim 1, which is N-{[l-(2,4 
dimethylphenyl)benzimidazol-2-yl]methyl}-N- (methylethyl) (2,4,6 
trimethylphenyl ) carboxamide . 

54. A compound according to Claim 1, which is N-{[l-(4- 
ethoxyphenyl) benzimidazol -2 -yl] methyl} -N- (methylethyl) (2,4,6- 
trimethy lphenyl ) carboxamide . 

55. A compound according to Claim 1, which is N-{[l-(4- 
hydroxy- 2 -methy lphenyl ) benzimidazol - 2 -yl ] methyl } -N- 
(methylethyl ) (2,4,6- trimethylphenyl ) carboxamide . 
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56. A compound according to Claim l, which is N-{[i-( 3 - 
hydroxy- 4 -me thoxyphenyl ) benz imidazol - 2 - yl ] methyl } -N- 
(methylethyl) (2 , 4 , 6- trimethylphenyl) carboxamide . 

57. A compound according to Claim 1, which is N-{[i-(4- 

methoxyphenyl)benzimidazol-2-yl]methyl}-N-(methylethyl) (2,6- 
dimethyl-4-methoxyphenyl) carboxamide . 



58. A compound according to Claim 1, which is N-{[5- 
f luoro- 1- (4 -methoxyphenyl ) benzimidazol -2 -yl ] methyl } -N- 
(methylethyl ) ( 2 , 6 -dimethyl - 4 -methoxyphenyl ) carboxamide . 

59. A compound according to Claim 1, which is N-{[i-( 4 - 
methoxyphenyl) -5-methylbenzimidazol-2-yl] methyl} -N- 
(methylethyl) (2, 6 -dimethyl -4 -methoxyphenyl) carboxamide . 

60. A compound according to Claim 1, which is N-{[l-( 4 - 
methoxyphenyl) indol-2-yl] methyl} -N- (methylethyl) (2,4,6- 
trimethylphenyl ) carboxamide . 



61. A compound according to Claim 1, which is selected 

from: 

N- [ (l-phenylbenzimidazol-2-yl) methyl] -N- 
(methylethyl) (2,4, 6- trimethylphenyl) carboxamide; 

N- [ (l-phenylbenzimidazol-2-yl) methyl] -N- 
(me thyle thyl ) ( 2 , 4 , 6 - 1 richlorophenyl ) carboxamide ; 

N- [ (1-phenylbenzimidazol- 2 -yl) methyl] -N- (methylethyl) (2,4- 
dimethylphenyl ) carboxamide ; 
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N-{[l-(2,4,6 - t rime thy lphenyl ) benzimidazol - 2 -yl ] methyl } -N- 
(methylethyl) (2,4, 6 -trimethy lphenyl) carboxamide; 

N-{ [1- (2,4, 6-trimethylphenyl)benzimidazol-2-yl] methyl} -N- 
( cyclopropyl ) (2,4,6- trimethy lphenyl ) carboxamide ; 

N- [ (l-phenylbenzimidazol-2-yl)methyl] -N- (cyclopropyl) (2,4 
dimethy lphenyl) carboxamide; 

N-{ [1- (4 -methoxyphenyl) benzimidazol -2 -yl] methyl} -N- 
(methylethyl ) (4 - trif luoromethylphenyl ) carboxamide ; 

N-{ [1- (4 -methoxyphenyl) benzimidazol -2 -yl] methyl} -N- 
( dimethylethyl ) ( 2 , 4 , 6 - t rimethylphenyl ) carboxamide ; 

N-{ [1- (4-methoxyphenyl)benzimidazol-2-yl] methyl} (2,4,6- 
trimethy lphenyl) carboxamide; 

N- { [1- (4- ( 2 -hydroxyethoxy) phenyl ) benzimidazol -2 - 
yl] methyl } -N- (methylethyl) (2,4 , 6-trime thy lphenyl) carboxamide; 

N-{ [6-hydroxy-l- ( 4 -methoxyphenyl) benzimidazol -2- 
yl]methyl}-N- (methylethyl) (2,4, 6-trime thylphenyl) carboxamide ; 

N-{ [6-chloro-l- (4 -methoxyphenyl) benzimidazol-2-yl] methyl} 
N- (methylethyl ) (2,6- dimethyl - 4 -methoxyphenyl ) carboxamide ; 

N-{ [5-methyl-l- (4-methoxyphenyl)benzimidazol-2-yl]methyl} 
N- (methylethyl ) ( 4 -me thoxy- 2 -me thy lphenyl ) carboxamide ; 

N-{ [5-amino-l- (4 -methoxyphenyl ) benzimidazol -2 -yl] methyl }- 
N- (methylethyl ) ( 2 , 4 , 6 - 1 rimethylphenyl ) carboxamide ; 

N-{ [5-methyl-l- (4 -trif luoromethylphenyl ) benzimidazol -2 - 
yl]methyl}-N- (methylethyl) (2,4, 6 -trimethy lphenyl) carboxamide; 

N-{ [5-methyl-l- (4-trif luoromethylphenyl) benzimidazol-2- 
yl]methyl}-N- (methylethyl) (4-chloro-2, 6- 
dimethylphenyl ) carboxamide ; 
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N-{ [1- (4-methoxyphenyl) -5-trif luoromethylbenzimidazol-2- 
yl] methyl }-N- (methylethyl) (4-hydroxy-2 , 6- 
dimethylphenyl) carboxamide; 

N-{ [1- (4- (2-hydroxyethoxy) -2-methylphenyl) benzimidazol-2- 
yl] methyl }-N- (methylethyl) (2, 4 , 6- trimethylphenyl ) carboxamide; 
and 

N-{ [1- (4-methoxyphenyl) -5-trif luoromethyl benzimidazol-2- 
yl]methyl}-N- (3-hydroxypropyl) (2,4,6- 
trimethylphenyl) carboxamide . 



62. A compound according to Claim 1, which is: 

N-{ [1- ( 4-methoxyphenyl )benzimidazol- 2 -yl] methyl }-N- 
(methylethyl) (4-chloro-2, 6-dimethylphenyl) carboxamide. 

63. A compound according to Claim 1, which is: 

N-{ [5-methyl-l- (4-methoxyphenyl)benzimidazol-2-yl] methyl} - 
N- (methylethyl) (4 -chloro- 2, 6-dimethylphenyl) carboxamide. 

64. A compound according to Claim 1, which is: 

N-{ [5-bromo-l- (4-methoxyphenyl)benzimidazol-2-yl] methyl} - 
N- (methylethyl ) ( 2 , 4 , 6 - trimethylphenyl ) carboxamide . 

65. A compound according to Claim 1, which is: 

N-{ [1- (4-fluoro-2-methylphenyl)benzimidazol-2-yl] methyl} - 
N- (methylethyl) (2,4, 6 -trimethylphenyl) carboxamide . 

66. A compound according to Claim 1, which is: 



62 



WO 00/59888 



PCT/US00/08570 



N-{ [1- (4-methoxy-2-methylphenyl) -5- 
trif luoromethylbenzimidazol-2-yl] methyl } -N- (methylethyl) (2, 4 , 6- 
trimethylphenyl) carboxamide. 

67. A compound according to Claim 1, which is: 

N-{ [5- tert -butoxycarbamyl-1- (4-methoxyphenyl) benz imidazol - 
2-yl] methyl} -N- (methylethyl) (2 , 4 , 6- trime thy lphenyl) carboxamide . 

68. A compound according to Claim 1, which is: 

N-{ [5-dimethylamino-l- (4-methoxyphenyl) benzimidazol -2- 
yl] methyl} -N- (methylethyl) (2 , 4 , 6-trime thy lphenyl) carboxamide . 

69. A compound according to Claim 1, which is: 

N-{ [1- (4-hydroxy-2-methylphenyl) -5- trif luoromethyl 
benz imidazol- 2 -yl] methyl }-N- (methylethyl) (2,4,6- 
t rime thy lphenyl) carboxamide . 

70. A compound according to Claim 1, which is: 
N-{ [1- (4- (2 -hydroxy ethoxy) -2-methylphenyl) -5- 

trif luoromethylbenzimidazol-2-yl] methyl} -N- (methylethyl) (2,4,6- 
t rimethy lphenyl ) carboxamide . 

71. A compound according to Claim 1, which is: 

N-{ [1- (4-methoxyphenyl) -5-trif luo romethylbenz imidazol- 2- 
yl] methyl} -N- (methylethyl) (4-dimethylamino-2, 6- 
dimethylphenyl) carboxamide. 

72. A compound according to Claim l f which is: 
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N-{ [5-diethylamino-l- (4-methoxyphenyl) benzimidazol-2- 
yl]methyl}- N - (methylethyl) (2, 4 , 6- trimethylphenyl) carboxamide . 

73. A compound according to Claim 1, which is: 

N-{ [1- (4-methoxyphenyl) -5-trif luoromethylbenzimidazol-2- 
yl]methyl}-N- [1- (hydroxymethyl) ethyl] (2,4,6- 
trimethylphenyl ) carboxamide . 

74. A compound according to Claim 1, which is: 

N-{ [1- (4-methoxyphenyl) -5-trif luoromethyl benzimidazol-2- 
yl] methyl} -H- [2-hydroxy-i- (hydroxymethyl) ethyl] (2,4,6- 
trimethylphenyl) carboxamide . 

75. A compound according to Claim 1, which is: 

N-{ [5-iodo-l- (4-methoxyphenyl) benzimidazol-2-yl] methyl} -N- 
(methylethyl) (2,4, 6- trimethylphenyl) carboxamide . 

76. A compound according to Claim 1, which is: 

N-{ [1- (4-hydroxyphenyl) -5-trif luoromethyl benzimidazol-2- 
yl] methyl } -N- (methylethyl ) ( 2 , 4 , 6 - trimethylphenyl ) carboxamide . 

77. A pharmaceutical composition comprising a compound 
according to claim 1 and at least one pharmaceutical^ 
acceptable carrier or excipient. 



78. A 
Claim 1. 



process for preparing a compound according to 
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79. A packaged pharmaceutical composition comprising 
the pharmaceutical composition of Claim 77 in a container 
and instructions for using the composition to treat a 
patient in need thereof . 

5 

80. The packaged pharmaceutical composition of claim 
79, wherein said patient is suffering from stress, anxiety, 
depression, cardiovascular disease, obesity or an eating 
disorder. 

10 

81. A method for localizing CRF receptors in tissue 
section samples comprising: 

contacting a sample of tissue with a detectably- 
labelled compound of Claim 1 under conditions that permit 
15 binding of the compound to the sample of tissue; 

washing^ the tissue sample to remove unbound compound; and 
detecting the bound compound. 



82. A method for the treatment or prevention of 
20 physiological disorders associated with excess of or 
insufficient amount of CRF, the method comprising 
administering to a patient in need thereof an effect amount 
of a compound according to Claim 1. 



83. A method of inhibiting the binding of CRF to the 
CRF1 receptor, the method comprising contacting, in the 
presence of CRF, a solution comprising a compound of Claim 1 
with cells expressing the CRF1 receptor, wherein the 



65 



WO 00/59888 



PCTYUS00/08570 



compound is present in the solution at a concentration 
sufficient to reduce levels of CRF binding to IMR32 cells in 
vitro. 



84. A method for altering the signal -transducing 
activity of a cell surface CRFl receptor, the method 
comprising contacting cells expressing a CRFl receptor with 
a solution comprising a compound according to Claim 1, 
wherein the compound is present in the solution at a 
concentration sufficient to reduce levels of CRF binding to 
IMR32 cells in vitro. 

85. a compound according to Claim 1 wherein the 
compound exhibits an IC S0 of 1 micromolar or less in a 
standard assay of CRF binding. 

86. A compound according to Claim 1 wherein the 
compound exhibits an IC S0 of 100 nanomolar or less in a 
standard assay of CRF binding. 

87. a compound according to Claim 1 wherein in a 
standard assay of CRF binding the compound exhibits an IC S0 
of 10 nanomolar or less. 



88. A method for treating stress, anxiety or depression 
comprising administering to a patient in need thereof an 
effective amount of a compound according to Claim 1. 
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89. A method for treating obesity or eating disorders 
comprising administering to a patient in need thereof an 
effective amount of a compound according Claim 1. 

90. A method for treating cardiovascular disorders 
comprising administering to a patient in need thereof an 
effective amount of a compound according to Claim 1. 
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